Functional similarities of human and chicken apolipoprotein A-I: dependence on secondary and tertiary rather than primary structure.
To investigate the sequence requirements for apolipoprotein (apo) AI functions, comparisons of human and chicken apoAI were performed. In lipid binding assays, chicken apoAI was capable of transforming phospholipid vesicles into discoidal bilayer structures, similar in both size and apolipoprotein content to those produced with human apoAI under the same conditions. Human and chicken apoAI were indistinguishable in their relative abilities to prevent phospholipase C-induced aggregation of human low density lipoprotein. This activity, which is dependent upon formation of a stable interaction with the modified lipoprotein, represents a sensitive measure of apolipoprotein association with spherical lipoprotein particles. The ability of chicken versus human apoAI to mobilize the regulatory pool of cholesterol available for esterification by acyl-CoA:cholesterol acyltransferase by human fibroblasts was also assessed. Lipid-free chicken and human apoAI were equivalent in their ability to deplete cholesterol from this pool, as were intact chicken high density lipoprotein (HDL) and human HDL(3). Based on the overall sequence identity of chicken and human apoAI (48%), and comparison of regions thought to be responsible for key apoAI functions, these data indicate that amphipathic alpha-helical structure, rather than specific amino acid sequence, is the major determinant of apoAI lipid binding and ability to mobilize the regulatory pool of cellular cholesterol.